H igh cholesterol or hyperlipidemia is one of the major modifiable risk factors for coronary heart disease, which continues to be the leading cause of death and morbidity in the United States. 1 Despite treatment guidelines and the wide-spread availability of pharmacological agents proven to be efficacious in significantly lowering cholesterol levels and mortality in randomized clinical trials (RCTs), [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] many patients are not treated to National Cholesterol Education Program (NCEP) goals for low-density lipoprotein cholesterol (LDL-C). [12] [13] [14] [15] [16] One reason for lack of goal attainment may be that treatment choices made in clinical practice incorporate provider and patient attitudes, beliefs, and preferences that influence the effectiveness of pharmacological treatments. 17, 18 While the role of attitudes and beliefs in the treatment of hyperlipidemia has received limited attention in the literature, 19, 20 diabetes and hypertension researchers have begun to pay increasing levels of attention to how physician attitudes and beliefs influence patient outcomes. [21] [22] [23] Some evidence suggests, for example, that physician attitudes about treatments are more important determinants of patient outcomes than is physician knowledge. 24, 25 Findings from these studies regarding the important role of physician awareness of guidelines, feelings of inertia, and lack of self-efficacy in helping their patients meet their treatment goals are echoed in a recent review of the barriers to guideline adoption. 26 A validated survey instrument assessing physician attitudes toward hyperlipidemia and its treatments should be an important component of a multipronged approach to improving the delivery of optimal patient care and lipid management. Clearly, treating hyperlipidemic patients to their LDL-C goals is a multifactorial problem involving physician factors, patient factors, and health system factors. The HABIT physician survey addresses one piece of this puzzle by assessing physician attitudes and resource constraints that may impact on clinical decision making. The purpose of this study was to develop a statistically reliable and valid survey instrument for measuring the attitudes and beliefs of physicians toward hyperlipidemia and its treatment, including treatment of patients to goal. Our framework for developing the survey was based on the theory of reasoned action, which hypothesizes that individual attitudes toward particular behaviors, as well as the norms or social rules of the environment in which the individual lives, shape an individual's intention to behave in a particular way. 27 This theory conceptually links a person's beliefs to their attitudes and behavior. An exploratory goal of this validation study was to determine whether the attitudes being measured were indeed associated with physician intentions to treat patients to LDL-C goal.
beliefs, and behaviors regarding the treatment of hyperlipidemia and other chronic conditions such as diabetes and hypertension. In reviewing the literature, we specifically looked for attitudinal factors that would be related to physician treatment decisions about patients currently being treated for hyperlipidemia. Our review identified 8 constructs or attitudes hypothesized to be related to treatment decisions. These 8 constructs are grouped into 3 overall themes, including attitudes about statins, attitudes about hyperlipidemia as a disease, and attitudes related to the context in which hyperlipidemia is treated.
Attitudes About Statins. Physician beliefs about the effectiveness of statins and other pharmacological treatments were identified as potential drivers of physician practices and treatment decisions. 28, 29 It is hypothesized that physicians who doubt the efficacy of statins or their effectiveness in particular patient groups will be less inclined to aggressively treat LDL-C. Two constructs related to dose titration of statins were also suggested by the literature to influence physician decisions. Physicians believing that patients view titration negatively may be less likely to titrate statin doses upward, due to a concern about communicating that the current treatment or the patient has somehow failed. In this situation, physicians may make decisions based on their perceptions of the patient's psychological responses to the treatment process. 30 In addition, physicians concerned about the risks associated with higher statin doses may try other treatment alternatives such as encouraging diet and exercise, adding nonstatin agents, or avoiding higher statin doses altogether rather than titrating statin doses as recommended by NCEP guidelines.
21,31,32
Attitudes About Hyperlipidemia as a Disease. Physician behaviors in treating hyperlipidemia may also be driven by their attitudes about hyperlipidemia overall and relative to other chronic conditions. Research on the treatment of hypertension, another chronic disease with national guidelines for treatment and goal attainment, suggests that some physicians may be satisfied with getting their patients close enough to goal rather than treating patients aggressively to goals as specified by the guidelines. 33 Physicians treating hyperlipidemia may also believe that getting a patient to within 10 or 20 points of nationally recommended LDL-C goals is sufficient, and may therefore be less aggressive in their treatment decisions. At a more global level, physician attitudes about the urgency of getting to goal could impact on treatment decision making. 22 Item Development. Individual questions and attitudinal statements for each of the above constructs were written in an iterative process by the authors who represent various disciplines including medicine, medical sociology, health services research, and psychometrics. In most cases, items were constructed to reflect the attitudes and beliefs of the physician relative to hyperlipidemia treatment. Response categories used a 5-point Likert scale to assess the degree to which physicians agreed or disagreed with each of the attitudinal statements. Each attitudinal statement was evaluated with regard to whether it was an unambiguous and clearly stated example of the construct it represented. This activity resulted in the rewording, and sometimes the elimination, of poorly or awkwardly worded items, or items that were judged to be poor representatives of their constructs. The items and constructs, as a whole, were also reviewed in terms of response scaling, the direction of wording, transitional statements between survey sections, instructions to interviewers, item sequencing, and readability. The final survey was pilot tested on several physicians as a final check on its readability and to identify any problematic items or transitions. The Flesch-Kincaid grade level available in Microsoft Word (Microsoft Corporation, Redmond, WA) rated the final survey at an 8th grade reading level.
Attitudinal Scale Construction. Each of the attitudinal scales was calculated as the average of the individual item scores. All scales were scored so that they represent stronger agreement with the attitude. Thus, some items within each scale may have been reverse coded.
Statistical Analyses
Construct Validity. The term construct validity is used here to refer to the internal consistency (often referred to as reliability) and the factorial structure of the survey instruments. Taken together, these concepts describe how survey items relate to underlying factors and to one another. JGIM Internal consistency (homogeneity) is concerned with the internal relationships or consistency among the items that purportedly measure the same construct. This property of the HABIT scales was assessed through the use of Cronbach's a.
The internal consistency analyses were supplemented with a detailed examination of the factor structure of the survey. The overall adequacy of the survey's operationalization was assessed with a confirmatory factor analysis based on the intended or theoretical design. We examined the factor loadings from the confirmatory factor analysis to represent the degree to which the construct determines the response to an item and whether the individual attitudinal statements belonged to the constructs as we defined them.
Concurrent and discriminant validity were evaluated via the zero-order correlations among the scales. We assessed predictive validity by the instrument's ability to distinguish between physicians who had a high intent to treat patients to goal versus those who had a lower intent to treat to goal. Intent to treat patients to NCEP goal was measured via a case study in which physicians were asked to recommend treatment options for a patient exhibiting various lipid levels throughout his course of statin treatment. This case study allows for treatment decisions that are consistent with NCEP ATP III recommendations and studies of clinical practice. 40 Specifically, physicians were asked to consider their treatment of a 60-year-old male with established CHD who they were seeing for the first time. The physician is assumed to order a routine lipid profile, which determines that the patient has an initial LDL of 190 mg/dL. A statin medication is prescribed. The physician is asked what he/ she would do 1) after 8 weeks on the statin (LDL-C = 140); 2) in another 8 weeks (LDL-C = 125); and 3) in yet another 8 weeks (LDL-C = 110). At each of the 3 points in time the physician can choose from 5 options: encourage diet and exercise, and re-evaluate in 12 to 16 weeks; encourage diet and exercise, and re-evaluate in 6 to 8 weeks; switch to another statin, add niacin or a fibrate; or increase the statin dose. The response choices were ordered from the least aggressive to the most aggressive treatment option for attaining LDL-C goal. Scores across the three 8-week scenarios were summed, with higher scores indicating a stronger intent to treat to goal. Scores ranged from 3 to 15, with a median score of 14. Scores of 14 and 15 were categorized as a high intent to treat to goal, while scores between 3 and 13 were categorized as low intent to treat to goal.
Study Sample
A sample of 400 physicians who had participated in previous cardiovascular or diabetes-related observational studies was invited to complete the questionnaire on paper or by telephone interview. Two hundred and three physicians completed the questionnaire, for a response rate of 51%, which is consistent with other validation studies. 25 Two questionnaires were excluded from the data analysis because they were returned after the deadline. Physician respondents included 78 cardiologists, 10 endocrinologists, 53 providers in internal medicine, 53 general or family practitioners, 5 providers in multiple specialty practices, and 2 who did not indicate their specialty background. On average, the physicians had been in practice for a mean of 19 years (standard deviation [SD] = 8.2 years), with a minimum of 2 years and a maximum of 50 years.
RESULTS

Construct Validity
The results of 2 statistical tests used to determine whether the individual question items were related to the attitude constructs as hypothesized are shown in Tables 1  and 2 . Reliability coefficients for the 8 scales range from 0.48 to 0.75 with between 2 and 6 items per scale ( Table 1) . The factor loadings for each question item were highest with the attitudes shown in Table 2 , indicating that the individual items belonged to their respective constructs, as hypothesized. Table 3 shows the zero-order correlations between scale scores. The relationships between scales are in the expected directions and the majority of the correlations between constructs are low, with the exception of several high correlations that would be theoretically expected. Physicians who have a strong belief in the effectiveness of statins, for example, are less likely to believe that there are risks associated with higher doses ( r = -.54). Similarly, physicians who believe that patients view titration negatively are also likely to agree that there are risks associated with higher statin doses ( r = .68). These correlations are to be expected given that these 3 attitudes all relate to statins. Despite these intercorrelations, however, the confirmatory factor analysis identified these 3 attitudes as distinct constructs. Similar patterns were found among the 2 attitudes related to hyperlipidemia as a disease and 2 of the attitudes related to the context of hyperlipidemia treatment. As above, these high correlations are expected, given that these attitudes are theoretically related, yet the results of the confirmatory factor analysis show that each measures a distinct construct. 14. An LDL of 120 is close enough to goal to prevent future heart 0.656 problems in CHD patients.
Concurrent and Discriminant Validity
Urgency of Getting to Goal
15. Lowering LDL is often of secondary importance compared to other health 0.856 conditions that many patients have. 16 . Achieving aggressive treatment goals in a short time period is not a 0.379 major focus of treatment for chronic conditions like hyperlipidemia. 
Predictive Validity
The results of the case study provide evidence for the predictive validity of the instrument (Table 4) . High intent to treat to NCEP goal was significantly associated with less agreement that titration is not worth the risks; a lack of agreement with the attitude that close enough to goal is good enough; a stronger belief in the urgency of getting to goal; a greater availability of time and resources to counsel patients; and a stronger sense of self-efficacy in treating hyperlipidemia.
DISCUSSION
Recent studies point out that physician knowledge of guidelines is high and therefore explains little of the variation in physician practice patterns. Attitudes, however, are believed to play a much greater role. 22, 23, 41 This view is consistent with the theory of reasoned action, which states that an individual's attitudes are related to intentions to behave in particular ways. 27 While physician attitudes and beliefs are just one component of the process of care that influences treatment decisions, they are an important component for several reasons. First, while some may argue that health system processes and constraints play a greater role than attitudes in driving patient outcomes, changing the health system is largely outside of individual control. Attitudes, on the other hand, can potentially be modified to encourage specific behaviors within the treatment context or improve physician-patient communication about hyperlipidemia. Furthermore, where attitudes are difficult to change, alternative treatment options may be identified that are consistent with the existing attitudes.
Previous efforts to measure physician attitudes about hyperlipidemia have been limited to assessments of the circumstances under which a physician would initiate statin therapy. 19, 20 The HABIT instrument, on the other hand, captures a much broader spectrum of attitudes related to the treatment of hyperlipidemia, including attitudes about the health care context in which treatment decisions are made. The HABIT physician survey can help improve patient care by enabling health plans and physicians to better understand attitudes that impact on the delivery of optimal care. Results from this survey could be used in medical education programs aimed at influencing physician behaviors or treatment practices. The survey will also be useful in future hyperlipidemia research by providing baseline information about physicians that can be used in statistical models (i.e., propensity scoring) to adjust for differential treatment choices.
The results of this validation study provide preliminary support for the reliability and validity of this first version of the HABIT attitudinal scales for physicians. The range in Cronbach's a from 0.48 to 0.75 across the 8 scales is similar to the range of 0.40 to 0.78 reported for the first version of the diabetes attitudinal scale, which also consisted of 8 subscales. 25 Improvements in the reliability scores of each of the 8 scales are anticipated with future versions of the HABIT instrument derived from the results of this validation study. Evidence of the construct validity of the instrument was demonstrated by the large factor loadings between each item and its construct. The consistency of the findings from both the internal consistency and factor structure analyses provides additional support for the validity of the attitudinal constructs. Although our ability to fully test the validity of the instrument is limited by the lack of other attitudinal instruments and measures of physician behaviors, we were able to evaluate some measures of concurrent, discriminant, and predictive validity. While each of the scales is shown to represent a unique attitudinal construct, the constructs are related to one another in ways that would be theoretically expected. In addition, the statistically significant associations between 5 of the 8 attitudes (including risks associated with higher doses, close enough to goal, urgency of getting to goal, time and resources to counsel patients, and physician efficacy in treating patients to goal) and the intent to treat to goal case study provide strong evidence of the predictive validity of the HABIT physician survey. While additional tests of the validity of this instrument are clearly required, the evidence presented here provides strong support for the preliminary reliability and validity of the instrument.
This validation study was conducted with a sample of physicians who had participated in previous observational research related to hyperlipidemia and diabetes. The physician population is not necessarily generalizable to the broader population of physicians who treat hyperlipidemia in clinical practice. While the distribution of the attitude scales may vary in different physician populations, there is no theoretical reason to believe that the psychometric properties of the instrument would differ among populations. However, additional studies assessing the validity of the HABIT instrument as it relates to physician behaviors and treatment strategies in different physician populations would be valuable.
In general, the factors that contribute to the discrepancy between treatment efficacy obtained in clinical trials and treatment effectiveness found in clinical practice have not been very well documented in the existing literature. In the case of statin treatment for hyperlipidemia, however, studies on the lack of goal attainment suggest that physicians in clinical practice may not use treat to goal strategies, such as the titration-based strategy commonly used in RCTs, often enough to bring the majority of their patients to LDL-C goal. The results of this study suggest that physician attitudes about hyperlipidemia and its treatment are related to their intentions to treat patients to goal. Thus, physician attitudes, which randomization to treatment and strict treatment protocols attempt to remove in clinical trials, 42 may partially explain why so many patients are not treated to goal in practice. Physician attitudes about disease and treatments are just one part of a multifactorial problem that also includes patient and health system factors. In an effort to capture some of the health system factors that directly impact on physician behavior, the HABIT survey includes questions on whether physicians feel they have the time and resources necessary to address their patients, health needs. The results of this study suggest that inadequate time and resources are, in fact, associated with physician intentions to treat patients to goal. Furthermore, it is possible that physicians communicate their attitudes about goal attainment and the effectiveness of the drugs used to lower cholesterol to their patients. Thus, physician attitudes may also impact directly on patient adherence as well as be influenced by physician perceptions of patient adherence.
The HABIT physician survey is the first validated instrument covering a broad set of attitudes about the treatment of hyperlipidemia that are both theoretically and empirically linked to physician intent to treat to NCEP LDL-C goal. This instrument provides a first step in assessing some of the attitudinal and systemic factors that act as barriers to getting patients to their treatment goals.
Does emerging research make our efforts to better understand goal attainment irrelevant? The Heart Protection Study (HPS) investigators have stated that they believe that high-risk patients (e.g., CHD and/or diabetes) should be treated with lipid medications regardless of baseline LDL cholesterol levels. 11 However, it is not clear if and when NCEP guidelines will be changed as a result of HPS. 15 Given the large numbers of high-risk patients not receiving optimal care under the current guidelines, even if NCEP guidelines are changed, the need for a better understanding of the attitudes and beliefs of physicians and patients that are likely to lead to optimal care will remain.
